Background: The aim of this study is to understand the determinants of adherence to wrap-around care (WAC) by professional care providers working in child and family services. WAC is a care coordination method targeting families with complex needs. The core components of WAC involve activating family members and the social network, integrating the care provider network, and assessing, planning and evaluating the care process. WAC was introduced in the Netherlands using two approaches: the network approach (NA) and the team approach (TA).
Background
Optimal care for families with complex needs represents a challenge for both professional care providers and families. When treating these families, care providers often find it hard to deliver well-planned and patient-centred care [7] . These challenges are linked to a mix of family problems and multi-morbidity that make it difficult to meet the specific needs and preferences of families. Wrap around care (WAC) is a method for care coordination that targets these families with complex needs who use child and family services [4, 8] . The core components of WAC are 1. activating family members and the social network, 2. integrating the care provider network and 3. assessing, planning and evaluating the care process [5, 6] . A meta-analysis of the effectiveness of WAC found that it had a positive impact on the living situation of young people, juvenile justice outcomes, mental health outcomes, school performance and the overall functioning of the child [26] .
The actual impact of innovations like WAC, defined as a program perceived as new by professional care providers in their care setting, is the product of the efficacy of the method (the extent to which WAC can resolve the problems that families encounter) and the level of adherence (the extent to which WAC is implemented by all care providers and the families). Full adherence to an innovation will be unlikely in daily practice and depends on the systematic introduction of the method. Several models describe planning sequences for promoting the systematic implementation of an innovation like WAC in general terms [3, 4, 9, 11, 13, 15-17, 20, 22, 23] . The first step involves identifying and analysing the determinants that impede or enhance the use of an innovation. Secondly, strategies targeting the most important determinants need to be put in place to introduce the innovation in conjunction with standard activities such as the selection and training of care providers and the evaluation of the innovation [12, 14] . Thirdly, both care providers and clients should be studied to establish the extent to which the innovation is actually used and to examine the determinants of use in relation to the innovation strategies to which the care providers are exposed. There have been only a few analyses of the use of innovations or their determinants with a view to underpinning the systematic introduction of the intervention or method [10, 19] . The aim of this study is, therefore, to improve our understanding of the determinants of adherence to wrap-around care (WAC) by professional care providers working in child and family services. This aim corresponds to the last step of the planning sequence described here. We examine the association between the degree of adherence to WAC core principles, the relevant determinants and background characteristics.
Methods
In this observational study, we followed the process and implementation of the in the USA developed WAC method. This method was used in two Dutch regions to organize the care for families with complex needs. These regions used a network-based approach (NA) and a team-based approach (TA) for delivering WAC. We assessed the innovation strategies using Fixsen's framework for innovation strategies [12, 28] . Fixsen distinguishes seven innovation strategies for implementation based on commonalities in successfully implemented programs reported in literature: selection of staff, preservice training, consultation and training, staff evaluation, program evaluation, facilitative administrative support and system interventions. We assessed the innovation strategies based on policy papers, interviews with care providers and managers who were responsible for use of WAC and interviews with representatives of the regional steering committees of WAC. The quality of the innovation strategies was not assessed.
In the NA region, each professional could decide when to provide WAC to which family. Sixteen child and family services in the region employing approximately 800 professionals were responsible to implement WAC in their organisations. The different service organizations used a mix of the following innovation strategies: pre-services training, consultation and coaching, program evaluation and system interventions, i.e. interventions at executive and governance level to ensure resources required to support the care providers who were entitled to use WAC. The region did not invest in the selection of professionals who use WAC, the evaluation of these users, and facilitative administrative support during the implementation process. This region had been working with WAC for five years prior to the present study.
The TA region formed three fixed multidisciplinary teams to which families could be referred for the WAC method, consisting of in total approximately 50 professionals. Local government had the responsibility for the implementation and not the child and family services. They used several innovation strategies: staff selection, pre-services training, program evaluation, facilitative administration support consisting of a secretariat for each team and a central digital client database, and system interventions. The innovation strategies consultation and coaching on the job or staff evaluation were not used. This region had been working with WAC for two years prior to present study.
The child and family services and local government of both regions participated in a Collaborative Research Centre that conducted the study. Local government as the budget holder and the child and family service organizations decided to implement WAC several years prior to the present study as a solution for poor service provision for multiproblem families. Government and services organisations in both regions were unfamiliar with how to systematically implement innovations like WAC and participated in the present study with the aim of redesigning their innovation strategy and to improve service delivery.
The innovation strategies of the regions were developed and delivered by a team of implementation agents which consisted of policy makers from the local government and child and family services and led by a coordinator. Occasionally, external experts were put in action, for example to train professional care providers in the WAC method. These activities were mostly funded by the local government. WAC was the only method implemented in the child and family services at the time of this study.
Participants and design
A cross-sectional design was used to collect opinions and perceptions of professional care providers on adherence to WAC principles and its determinants in 2013. A random sample of 221 (27%) of all eligible care providers (n = 813) working in the sixteen child and family services in the NA region were asked to fill in a digital questionnaire. All 54 care providers of the local WAC teams in the TA region were invited to participate in the survey. These care providers worked in three different organizations. The intraclass correlations of the organizations for the three core components varied between .05 and .02. Participation in the study was anonymous. The Medical Ethics Committee considered her approval for this study as not necessary under the Dutch Law (C12.041).
Measurements
The digital questionnaire was developed in close collaboration with an expert panel of change agents involved in the implementation process: two coordinators of the implementation of WAC, two policyofficers of the local government and four care providers working with WAC. The questionnaire addressed the care provider's self-reported adherence to the core WAC components and the determinants of adherence (see Table 2 ).
The three core WAC components are: 1. activating family members and the social network, 2. integrating the care provider network and 3. assessing, planning and evaluating the care process [5, 6] . Adherence to these core components was measured by asking the respondents to indicate (on a five-point Likert scale ranging from 'none of the families' to 'all families') the number of eligible families with whom they used the WAC components or principles. Adherence was defined as the degree to which the care provider used the recommended procedures and avoided procedures not considered to be advisable or acceptable [21] . A high degree of adherence to all three core components was expected to maximise the impact of WAC.
The determinants of adherence to the three core WAC components were derived from general literature on determinants of innovation [13, 14] . They came from a shortlist of 50 determinants impacting implementation of innovations [13] . This shortlist was based on a literature review on the implementation of evidence-based innovations and programmes in the field of preventive child health care and schools health programmes, and a Delphi study among implementation experts.
Time constraints were perceived as a major obstacle for the professionals' study participation. To avoid overburdening the professionals and organizations the questionnaire had to be concise. Therefore, the experts of each region made a selection of determinants based on two criteria: 1. the anticipated impact of a determinant on adherence and 2. the determinant had to be suitable to measure via a self-report questionnaire. The experts then chose the final determinants based on consensus. The questionnaire was pre-tested which led to minor adjustments.
The respondents were asked to tick a five-point Likert scale to indicate the perceived effect of each determinant on adherence (see Table 1 ). The reliability of these scales ranged from satisfactory to good (see Additional file 1: Table A1 and Table A2 for the factor analysis of the adherence scale and Additional file 2: Table B.1, Table B.2  and Table B .3 for the factor analysis of the determinants). In addition, background characteristics were assessed: how WAC was organised (NA or TA), the WAC caseload (number of families using WAC in the last six months), number of years of working experience of the care provider, sector of expertise of child and family services in which the respondents worked, and the educational level of the respondents.
Statistical analyses
The first step in the analyses involved establishing the scales for the measurement of adherence to the core components of WAC and the determinants using principal axis factoring for non-normal and principal factor analysis for normal distributed scales, and reliability analyses. Secondly, multiple imputation was applied to adjust for missing values. This simulationbased approach created a number of imputed (completed) data sets by 'filling in' plausible values for the missing data. The imputations were based on a model that used information from other variables to achieve optimal estimates. Only imputations for the missing values between the lowest and highest values of the measured outcome variable were considered valid. Uncertainty about the model estimates was reflected in differences between imputations in the different completed data sets. We used multivariate imputation by chained equations to create ten imputed data sets based on general characteristics, determinants, measurements of adherence, and the WAC components [27] . We applied predictive mean matching to create multiple imputations. Confidence intervals for the outcomes were estimated through pooling results from the completed data sets [24] .
Descriptive statistics were then used on the imputed data to give an overview of the characteristics of the respondents per region using t-tests or ANOVA. Total scale scores were calculated for each core adherence component and each region, with higher scores representing higher adherence to WAC. The associations between the background characteristics, the determinants and the adherence to the three core components of WAC were then tested at the univariate level using logistic regression for categorical and linear regression for continue variables. The background characteristics with a significant bivariate association and all other determinants were entered in multilevel regression models with organization as level and the WAC core components as outcome variables. Nineteen organizations were entered. All statistical analyses were performed in SPSS version 20.0 for Windows [18] . A two-tailed significance level of .05 was used in all analyses. Table 2 ). The majority of the respondents had received higher vocational education and they worked in primary care or youth care. Significantly more respondents in the NA region were employed in mental health services than in the TA region. The care providers working in the NA region reported significantly higher scores on scales for adherence to the core components planning, assessing and evaluating the care process and integrating the care provider network than their counterparts in the TA region (see Table 2 ).
Determinants of adherence to WAC components
As seen in Table 3 , the determinants the way WAC is organised (NA or TA), the relevance of using WAC for the families themselves, support from colleagues and management reported by the care provider using WAC (social support), the attitude of the care provider towards WAC and the time available and practical support for using WAC were significantly associated in the univariate multilevel analyses with adherence to one or more core components. The procedural clarity of the method and the self-efficacy of the care providers using WAC were significantly associated with adherence to all core components.
In the multivariate multilevel models, the way WAC was organised and the self-efficacy of the care provider using WAC remained significantly associated with adherence to respectively two and all three core WAC components. The way WAC was organised was significantly associated with higher adherence scores for the WAC core components activating family members and the social network and assessing, planning and evaluating the care process (with NA scoring higher than TA). Higher perceived self-efficacy was associated with higher scores for activating family members and the social network, integrating the care provider network, and assessing, planning and evaluating the care process.
The results for the multilevel models on the non-imputed data were in line with the results for the imputed data: associations between self-efficacy of the care givers, the way WAC was organized and adherence to several core components of WAC were also found. On top of these determinants, attitude of the care provider towards WAC also showed a significant association to the adherence to WAC in the non-imputed data.
Discussion
This study shows that adherence to wrap-around care (WAC) among professional care providers working in child and family services has been linked to the self-efficacy of the care providers and the way WAC is organised. The network-based approach (NA) to implementation leads to more positive results than the team-based approach (TA).
Research into adherence to WAC principles showed that adherence to the core component activating family members and the social network was relatively weak by comparison with the other two core components [25] . Another study noted the absence of support systems for families with complex needs, making it difficult for Table 2 Characteristics of the respondents and mean scores for adherence to core WAC components by strategy (network-based or team-based) Network Assessing, planning, and evaluating the care process ** 2.6 (1.6) 3.5 (1.7)
Values are expressed as a mean (M) and standard deviation (SD) or n (%). *p < 0.05 **p < 0.01 WAC teams to attain the desired adherence to the core component activating family members and the social network [8] . In these circumstances, the self-efficacy of the professional toward WAC principles may be decisive in terms of achieving the desired involvement and the activation of the families and the social network, as we found in this study. Research shows that the perceived self-efficacy of professionals is a known determinant of the implementation of innovations in health care [14] . Although implementation research looking at WAC focuses more on the organisation culture or climate, this study found that self-efficacy as perceived by the care providers is also an important determinant that should be targeted when introducing the WAC care [4, 8] .
We also found that the way WAC was organized is relevant for adherence to two core components. The finding that NA leads to higher adherence than TA was not expected. A known risk of top-down and large-scale implementation processes such as those used in the NA region is that they fail to address local needs and concerns. These proven difficulties are circumvented when WAC is introduced using local teams. The two regions differed in their approaches, which possibly have suppressed the variables that were significant at univariate level. The organization of WAC may encompass these separate variables who showed to be relevant at univariate level. For example, the determinant procedural clarity was associated with all WAC core components at univariate level. However, in the multivariate model the associations of clarity with the outcomes dropped and were no longer significant. This is explained by a confounding effect of the other determinants, including the way WAC was organized.
Strengths and limitations
A strength of this study was the wide range of experience of the respondents with WAC varying from non-existent to substantial. We also included child and youth care providers of several type of organizations in the study. The significant higher amount of care providers in mental health services in the NA region was due to the limited amount of care providers using WAC in the TA region. All care providers from mental health services of the TA region participated in this study. Non-response was higher in the NA region than in the TA region. Although we don't know the characteristics of the non-responders because they were not systematically collected, this higher non-response could have led to an overestimation of adherence in the NA region.
A limitation was that the length of the questionnaire was reduced due to time constraints for the organizations participating in this study. More influential determinants may therefore have been missed [14] . Further development is advised to enhance the validity of the scales measuring adherence and its determinants. Nevertheless, allowing the professionals involved with the implementation of WAC to choose the determinants that they found most appropriate made it possible to adapt the questionnaire to the specific challenges faced by the regions. Another limitation was the use of self-reported adherence measures, which may result in the bias of b β represents the β of the multivariate multilevel regression analysis with organization as level and adherence to WAC as outcome, the determinant as independent variables and all other determinants in the model as co-variates. *p < .05** p < .01 ***p < .001 actual adherence by comparison with methods based on objective data such as observations [1] .
Implications for further practice
Our findings imply that the self-efficacy of care providers should be at the heart of implementation strategies for WAC. Triangulation by means of several group meetings with care providers was used to establish an in-depth picture of how their self-efficacy relating to WAC can be improved. Care providers said that they did feel insecure with respect to mastering the valuebased WAC method. They had no previous experience with WAC and had worked in the past only with clear guidelines or more protocolled methods. The care providers preferred learning on the job as a way of mastering working practices based on values. Modelling, which is a feature of learning on the job, is a known way of increasing self-efficacy in line with Bandura's social cognitive theory [2] .
In addition, we advise focusing on the other determinants that are significantly associated with implementation when redesigning the innovation strategy, encompassed by the way WAC was organized, i.e. the NA and TA approaches. Steps should be taken to ensure that professional care providers feel that they have the support of their colleagues and management, that they have enough time and the practical support they need to use WAC, that care providers have a positive attitude towards WAC, that they understand the relevance for the families and that the procedures for using WAC are clear. We recommend a bottom-up, team-based approach, since theory predicts that this TA-approach is most likely to lead to support and motivation for the users of the WAC method.
Implications for further research
More research is needed to equip care providers with the methodological tools required to ensure that they have the feeling that they master WAC. Longitudinal research is recommended into the predictive value of the determinants of adherence to WAC and the effect of how WAC is organised. Testing should include not only self-reported adherence but also observations or case records of what WAC care providers actually do in practice. Recently the Team Observation Measure was developed for valid observations of use of WAC components in practice [9] . Qualitive research could give more insight in how the different ways WAC was organized affect the adherence to WAC. Finally, research is required into the effect of adherence to WAC by care providers in terms of improving family functioning.
